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(54) DECELERATION CONTROL SYSTEM FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce shocks by reducing 
sudden changes in engine torque caused by speed-reduction 
fuel-cut(F/C) control. 

SOLUTION: This deceleration control system is provided with an 
ignition timing control means, a throttle opening detecting means, 
and an idle switch. The fuel-cut control is effected if throttle 
opening is smaller than set opening with the idle switch turned 
on, and when a set period of time has elapsed after ignition 
timing was retarded. The fuel-cut control is effected if the 
throttle opening from the detecting means is smaller than the 
set opening with the idle switch turned on, and when the set 
period of time has elapsed after the duty of an ISC valve was 
made smaller than a steady-state value. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The deceleration control system of an internal combustion engine characterized by providing or 
including the following Ignition-timing control means which control ignition timing of an internal 
combustion engine in the deceleration control system of an internal combustion engine which performs 
fuel-cut control at the time of the low load of an internal combustion engine A throttle opening detection 
means to detect throttle opening The idle switch which carries out ON operation when the 
aforementioned internal combustion engine is idle operational status Control means which perform fuel- 
cut control when the setup time passes, after an idle switch's being in an ON state and carrying out the 
angle of delay of the ignition timing by the aforementioned ignition-timing control means, while the 
throttle opening from the aforementioned throttle opening detection means was smaller than setting 
opening 

[Claim 2] The deceleration control system of an internal combustion engine characterized by providing or 
including the following The integrated-storage-controls bulb which adjusts a bypass air content in the 
middle of this bypass path while preparing the bypass path which bypasses the throttle valve prepared in 
the middle of the inhalation-of-air path of an internal combustion engine in the deceleration control 
system of an internal combustion engine which performs fuel-cut control at the time of the low load of 
an internal combustion engine A throttle opening detection means to detect throttle opening The idle 
switch which carries out ON operation when the aforementioned internal combustion engine is idle 
operational status Control means which perform fuel-cut control when the setup time passes, after an 
idle switch's being in an ON state and making the amount of duty of the aforementioned integrated- 
storage-controls bulb smaller than a steady-state value, while the throttle opening from the 
aforementioned throttle opening detection means was smaller than setting opening 

[Claim 3] The aforementioned control means are deceleration control systems of an internal combustion 
engine according to claim 1 or 2 which have the function to perform fuel-cut control when the setup 
time passes after making the amount of duty of an integrated-storage-controls bulb smaller than a 
steady-state value while an idle switch is in an ON state while the throttle opening from a throttle 
opening detection means is smaller than setting opening, and carrying out the angle of delay of the 
ignition timing by ignition-timing control means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the deceleration control system 
of an internal combustion engine, especially eases the rapid change of an engine torque by fuel-cut 
(F/C) control at the time of a slowdown, and relates to the deceleration control system of the possible 
internal combustion engine of shocking reduction. 
[0002] 

[Description of the Prior Art] In vehicles, in order to aim at reduction of the exhaust gas at the time of a 
slowdown, improvement in mpg, and protection of a catalyst, there are some which perform fuel-cut 
(F/C) control at the time of a slowdown. 

[0003] There are some which are indicated by JP.2-1 18265,A as a deceleration control system of the 
aforementioned internal combustion engine. The control unit of the vehicles indicated by this official 
report between a turbine and a front cover The lock-up clutch which transmits rotation of a turbine 
shaft to an engine output shaft through a front cover is interposed. It is the control unit of the vehicles 
which conclude a lock-up clutch at the time of a slowdown fuel cut. At the time of the shift to a 
slowdown fuel cut and lock-up clutch conclusion control, it had the control means which perform a fuel 
cut after the time delay progress for lock-up clutch conclusion, the rapid fall of an engine speed was 
prevented, and sufficient fuel cut time is secured. 

[0004] Moreover, there are some which are indicated by JP.4-361 31, A. The conclusion force-control 
equipment of a hydraulic coupling including the engine output control indicated by this official report 
When it shifts to a slowdown state with the hydraulic coupling interposed between the engine and the 
driving shaft, a slowdown conclusion force-control means to control the conclusion force of a hydraulic 
coupling at the time of a slowdown, and the fuel-cut control means which stop the fuel supply to an 
engine at the time of a slowdown The delay control means which delay the control start of fuel-cut 
control means to the control start of a conclusion force-control means, It has an amount setting means 
of delay to set the amount of delay by delay control means as the value according to the skid state of a 
hydraulic coupling, and the start timing of fuel-cut control is rationalized in what performs control and 
fuel-cut control of a hydraulic coupling of the conclusion force at the time of a slowdown. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, in the deceleration control system of the 
conventional internal combustion engine, fuel-cut (F/C) control is carried out in the usual fuel-injection 
system at the time of a slowdown by the low throttle opening and the idle switch which were set up on 
the engine-speed table. 

[0006] As shown in drawing 8 , when low throttle F/C conditions are satisfied and it shifts to ON state 
from an OFF state at this time, ON operation of the fuel-cut (F/C) control is carried out from an 
operation, i.e., an OFF state, at the time of a slowdown. 

[0007] However, at the time of a slowdown, by carrying out with lock-up ("L/U" being indicated) control 
of vehicles (automatic-transmission car) performed "L/UON state", torque will change suddenly, torque 
change of an internal combustion engine will be transmitted to a direct-drive system, and there is un- 
arranging [ that the shock which becomes size occurs ] at the time of fuel-cut (F/C) control. 
[0008] And this shock is sensed unpleasant, while fuel-cut (F/C) control will operate at the time of a 
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slowdown and a shock will occur, if it becomes below setting throttle opening, when it will be in the 
operational status near fuel-cut (F/C) control at the time of the slowdown by low throttle opening, in 
running a long downward slope by the auto-cruise wearing vehicle. 

[0009] There is also a management measure (refer to JP.2-1 18265, A) for canceling this un-arranging. 
[0010] Namely, as shown in drawing 8 , when low throttle F/C conditions are satisfied and it shifts to ON 
state from an OFF state, after it cancels lock-up ("L/U" is indicated) control of vehicles (automatic- 
transmission car) and predetermined delay time (deltaT3) passes since the time of release of this lock- 
up control, fuel-cut (F/C) control is carried out at the time of a slowdown. 

[0011] In addition, lock-up control is ON operation of an idle switch, and makes lock-up control ON 

state. 

[001 2] By reference, fuel-cut (F/C) control is explained along with the flow chart for control of drawing 9 
at the time of this slowdown. 

[0013] If an internal combustion engine starts and the program for control starts (302) Satisfy low 
throttle F/C conditions, judge whether low throttle F/C conditions are satisfied (304), and when this 
judgment (304) is YES Lock-up ("L/U" is indicated) control of vehicles (automatic-transmission car) is 
canceled (306), and when judgment (304) is NO, it is made to shift to un-operating [ of fuel-cut (F/C) 
control ] (312) at the time of the slowdown mentioned later. 

[0014] And it judges whether predetermined delay time (deltaT3) has passed since the time of release of 
lock-up control after release processing (306) of lock-up control (308). When judgment (308) is YES, it is 
made to shift to the operation (310) of fuel-cut (F/C) control at the time of a slowdown, and when 
judgment (308) is NO, it is made to shift to un-operating [ of fuel-cut (F/C) control ] (312) at the time of 
a slowdown. 

[0015] Consequently, although torque change of an internal combustion engine is not transmitted to a 
direct-drive system and shocking reduction can be aimed at by canceling lock-up control before 
performing fuel-cut (F/C) control at the time of a slowdown In case fuel-cut (F/C) control is performed 
at the time of a slowdown, in order to surely cancel lock-up control, it is necessary to make an idle 
switch into an OFF state from ON state, and there is un-arranging [ that an engine speed goes up and 
mpg gets worse ]. 
[0016] 

[Means for Solving the Problem] Then, this invention is set to the deceleration control system of an 
internal combustion engine which performs fuel-cut control at the time of the low load of an internal 
combustion engine, in order to remove un-[ above-mentioned ] arranging. Prepare the ignition-timing 
control means which control ignition timing of an internal combustion engine, and a throttle opening 
detection means to detect throttle opening is established. The idle switch which carries out ON 
operation when the aforementioned internal combustion engine is idle operational status is prepared. 
While the throttle opening from the aforementioned throttle opening detection means is smaller than 
setting opening, an idle switch is in an ON state. And after carrying out the angle of delay of the ignition 
timing by the aforementioned ignition-timing control means, when the setup time passes, it is 
characterized by preparing the control means which perform fuel-cut control. 

[0017] Moreover, it sets to the deceleration control system of an internal combustion engine which 
performs fuel-cut control at the time of the low load of an internal combustion engine. The integrated- 
storage-controls bulb which adjusts a bypass air content in the middle of this bypass path while 
preparing the bypass path which bypasses the throttle valve prepared in the middle of the inhalation-of- 
air path of an internal combustion engine is prepared. Establish a throttle opening detection means to 
detect throttle opening, and the idle switch which carries out ON operation when the aforementioned 
internal combustion engine is idle operational status is prepared. While the throttle opening from the 
aforementioned throttle opening detection means is smaller than setting opening, an idle switch is in an 
ON state. And after making the amount of duty of the aforementioned integrated-storage-controls bulb 
smaller than a steady-state value, when the setup time passes, it is characterized by preparing the 
control means which perform fuel-cut control. 
[0018] 

[Embodiments of the Invention] When the setup time passes after an idle switch's being in an ON state 
and carrying out the angle of delay of the ignition timing by ignition-timing control means, while the 
throttle opening from a throttle opening detection means was smaller than setting opening by having 
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invented like ****, fuel-cut control is carried out by control means. 

[0019] Moreover, when the setup time passes after an idle switch's being in an ON state and making the 
amount of duty of an integrated-storage-controls bulb smaller than a steady-state value, while the 
throttle opening from a throttle opening detection means was smaller than setting opening, fuel-cut 
control is carried out by control means. 
[0020] 

[Example] Based on a drawing, the example of this invention is explained in detail below. 

[0021] Drawing 1 - drawing 5 show the 1 st example of this invention. In drawing 3 , 2 is the internal 

combustion engine (it is called an "engine") carried in the vehicles which are not illustrated. 

[0022] The air cleaner 4 f the throttle body 6, and the inlet manifold (it is called an "intake manifold") 8 

were arranged in the inhalation-of-air system of this internal combustion engine 2 from the upstream, 

and the inhalation-of-air path 10 which is open for free passage to an internal combustion engine 2 is 

formed. 

[0023] And the intake temperature sensor 12 which detects inhalation air temperature is formed in an air 
cleaner 4, and the air flow meter 14 which detects an inhalation air content to the aforementioned 
throttle body 6, the throttle sensor 16 which is a throttle opening detection means to detect the opening 
of the throttle valve which is not illustrated, the auto-cruise controller 18, and a throttle opener 20 are 
formed. 

[0024] Moreover, at the inhalation-of-air path 10, rather than the throttle valve, the aforementioned 
internal combustion engine 2 formed the 1st inhalation-of-air path 10-1 of an upstream, and the bypass 
path 22 which bypasses connection, i.e., a throttle valve, for the 2nd inhalation-of-air path 10-2 of a 
downstream rather than a throttle valve, and has formed the integrated-storage-controls bulb (it is 
called integrated-storage-controls:idle speed control and a "bypass air-content control valve") 24 which 
adjusts a bypass air content in the middle of the bypass path 22. 

[0025] Moreover, the exhaust manifold (it is called a "exhaust manifold") 26 and the three way 
component catalyst 28 were formed in the exhaust air system of an internal combustion engine 2, and 
the flueway 30 which is open for free passage to the aforementioned internal combustion engine 2 is 
established in it. 

[0026] At this time, the reflux path 32 which flows back to an inlet manifold 8 in some exhaust gas in an 
exhaust manifold 26 was formed, and EGR valve 34 is formed in the middle of this reflux path 32. 
[0027] Furthermore, the combustion chamber (not shown) of the cylinder head which is not illustrated 
was made to point to the aforementioned internal combustion engine 2, and it has formed the fuel 
injection valve (it is called a "injector") 36 which is a fuel-injection means. This fuel injection valve 36 is 
connected to the fuel tank which is not illustrated by the fuel-supply path 38. In the fuel tank, the fuel 
pump (it is called a "fuel pump") 40 which feeds fuel into the fuel-supply path 38 is formed. In the middle 
of the fuel-supply path 38 in a fuel tank, the pressure regulator which adjusts a fuel filter and fuel 
pressure is prepared. 

[0028] And the end side of the EBAPO path which is not illustrated in the aforementioned fuel tank is 
opened for free passage through 2 way check valve (not shown), the canister which is not illustrated is 
open for free passage, and the other end side of an EBAPO path is opening the end side of the purge 
path 42 for free passage to this canister. The other end side of the purge path 42 is open for free 
passage from the throttle valve to the inhalation-of-air path 10 of a downstream. 
[0029] At this time, the canister purge valve (VSV) 44 is arranged in the middle of this purge path 42. 
[0030] The coolant temperature sensor 46 which detects the circulating water temperature of an internal 
combustion engine 2 was formed in the aforementioned internal combustion engine 2, the engine speed 
sensor 48 which detects an engine speed was formed, the crank angle sensor 50 which detects the 
crank angle for cylinder distinction was formed, and 02 sensor 52 which detects the oxygen density in an 
air-fuel ratio detection means, for example, exhaust gas, to detect an air-fuel ratio is formed in the 
flueway 30. 

[0031] The aforementioned fuel injection valve 36, a fuel pump 40, a coolant temperature sensor 46, the 
engine speed sensor 48, the crank angle sensor 50, the intake temperature sensor 12, and throttle 
sensor 1 6 and02 sensor 52 are connected to the control means (it is called a "EPI&AT&A/C controller" 
or "ECM") 56 which constitute a deceleration control system 54. 

[0032] Moreover, besides what was mentioned above, if the aforementioned deceleration control system 
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54 is explained along with the system flowchart of drawing 4 , while battery voltage, an ignition-switch 
state signal, a starter signal, a vehicle speed signal, an electric-load signal, a ABS signal, a A/C signal, 
and AT signal are inputted, an P/S pressure switch, a head lamp switch, the brake switch, the shift 
switch, the DAIAGU switch (diamond GUMONI hawk plastic **), and the test switch (diamond GUMONI 
hawk plastic **) are connected to the aforementioned control means 56. 

[0033] Furthermore, the fuel pump relay 58, the main relay 60, the check engine lamp 62, a shift 
solenoid-valve lock-up solenoid valve and an annunciator 64 (power mode, O/D OFF), a A/C compressor 
relay and a A/C capacitor fan relay 66, the tachometer 68, the ignitor 70, and the ignition coil 72 grade 
are connected to the aforementioned control means 56. 

[0034] If explanation of the aforementioned control means 56 is added, as shown in drawing 2 , control 
means 56 will build in AT control, will input an engine (it is called "E/G") rotational frequency, a throttle 
signal, an ignition signal, and a vehicle speed signal, will have the function to perform fuel-injection 
control of an injector 36, ignition-timing control, integrated-storage-controls control of the integrated- 
storage-controls bulb 24, and AT control of an automatic transmission, and will function also as ignition- 
timing control means which control ignition timing of an internal combustion engine 2. 
[0035] And the function to perform fuel-cut control is added and prepared in the aforementioned control 
means 56 at the time of the low load of an internal combustion engine 2. 

[0036] After carrying out the angle of delay of the ignition timing by the aforementioned control means 
56 which the idle switch which carries out ON operation, and which is not illustrated is prepared when an 
internal combustion engine 2 is idle operational status, an idle switch is in an ON state while the throttle 
opening from the throttle sensor 16 which is the aforementioned throttle opening detection means is 
smaller than setting opening, and function on the aforementioned deceleration control system 54 as the 
aforementioned ignition-timing control means at this time, when the setup time passes, it carries out as 
the composition which performs fuel-cut control. 

[0037] If it explains in full detail, the throttle opening from the aforementioned throttle sensor 16 is 
smaller than setting opening, and when an idle switch is in an ON state, the internal combustion engine 2 
will have satisfied low throttle F/C conditions, that is, will judge them that low throttle F/C conditions 
are satisfied. 

[0038] And when this low throttle F/C condition is satisfied, the angle of delay of the ignition timing is 
carried out by the aforementioned control means 56 and the predetermined delay time (deltaTI) which is 
the setup time has passed since the time of the angle of delay of this ignition timing, fuel-cut control is 
carried out. 

[0039] Moreover, F/C conditions have two with the F/C lines by the low throttle shown in the F/C line 
and drawing 4 by the idle switch shown in drawing 4 as a solid line with a dashed line. 
[0040] In addition, lock-up ("L/U" is indicated) control of vehicles (automatic-transmission car) is not 
canceled until it results in above-mentioned fuel-cut control. 

[0041] Next, an operation is explained along with the flow chart for control of the deceleration control 
system of the internal combustion engine 2 of drawing 1 . 

[0042] Low throttle F/C conditions are satisfied and it judges whether low throttle F/C conditions are 
satisfied (104), when this judgment (104) is YES, the angle of delay (106) of the ignition timing is carried 
out, and when judgment (104) is NO, it is made to shift to un-operating [ of fuel-cut (F/C) control ] (1 12) 
at the time of the slowdown mentioned later, if an internal combustion engine 2 starts and the program 
for control starts (102). 

[0043] And judge whether predetermined delay time (deltaTI) has passed since the time of the angle of 
delay of ignition timing (108), when judgment (108) is YES, the operation (110) of fuel-cut (F/C) control 
is made to shift after angle-of-delay processing (106) of ignition timing at the time of a slowdown, and 
when judgment (108) is NO, it is made to shift to un-operating [ of fuel-cut (F/C) control ] (112) at the 
time of a slowdown. 

[0044] by this, before fuel-cut (F/C) control operates at the time of a slowdown as shown in drawing 5 
even when an engine torque changes suddenly like [ at the time of a slowdown fuel cut ], the until fall of 
the engine torque can be carried out to some extent, fuel-cut (F/C) control can be operated after that 
at the time of a slowdown, the rapid change of an engine torque by fuel-cut (F/C) control is eased at the 
time of a slowdown, shocking reduction is attained, and it can contribute to improvement in operability 
[0045] Moreover, in the vehicles which carried the automatic transmission with a lock-up (it is called 
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"AT"), even when lock-up control and fuel-cut control are performed simultaneously, it becomes 
reduction of engine-torque change is possible and possible to achieve coexistence with improvement in 
operability, and reduction of mpg, and is advantageous practically. 
[0046] Drawing 6 and drawing 7 show the 2nd example of this invention. 

[0047] The same sign is attached and explained to the part which achieves the same function as the 
thing of the 1st above-mentioned example in this 2nd example. 

[0048] in the 1st example of ****, although considered as the composition which carries out the angle of 
delay of the ignition timing by the aforementioned control means, and carries out the until fall of the 
engine torque to some extent the place by which it is characterized [ of this^2nd example ] is in the 
point considered as the composition which makes the amount of duty ("Duty" is indicated) of an 
integrated-storage-controls bulb smaller than a steady-state value, and carries out the until fall of the 
engine torque to some extent 

[0049] That is, while preparing the bypass path which bypasses the throttle valve prepared in the middle 
of the inhalation-of-air path of an internal combustion engine in the deceleration control system of an 
internal combustion engine which performs fuel-cut control at the time of the low load of an internal 
combustion engine, the integrated-storage-controls bulb which adjusts a bypass air content in the 
middle of this bypass path is prepared, the throttle sensor which is a throttle opening detection means to 
detect throttle opening is formed, and when the aforementioned internal combustion engine is idle 
operational status, the idle switch which carries out ON operation is prepared. 

[0050] And the throttle opening from the aforementioned throttle sensor is smaller than setting opening, 
and when an idle switch is in an ON state, the internal combustion engine has satisfied low throttle F/C 
conditions, that is, judges them that low throttle F/C conditions are satisfied. 

[0051] Moreover, when this low throttle F/C condition is satisfied, and making the amount of duty of an 
integrated-storage-controls bulb smaller than a steady-state value, making the amount of duty of this 
integrated-storage-controls bulb smaller than a steady-state value by the aforementioned control means 
and the predetermined delay time (deltaT2) which is the setup time has passed since from, fuel-cut 
control is carried out. 

[0052] Next, an operation is explained along with the flow chart for control of the deceleration control 
system of the internal combustion engine of drawing 6 . 

[0053] If an internal combustion engine starts and the program for control starts (202) Satisfy low 
throttle F/C conditions, judge whether low throttle F/C conditions are satisfied (204), and when this 
judgment (204) is YES The amount of duty ("Duty" is indicated) of an integrated-storage-controls bulb 
is made smaller (206) than a steady-state value, and when judgment (204) is NO, it is made to shift to 
un-operating [ of fuel-cut (F/C) control ] (212) at the time of the slowdown mentioned later. 
[0054] The amount of duty of an integrated-storage-controls bulb and after the processing (206) made 
smaller than a steady-state value Judge whether predetermined delay time (deltaT2) has passed since 
the time of making small the amount of duty of an integrated-storage-controls bulb (208), and when 
judgment (208) is YES It is made to shift to the operation (210) of fuel-cut (F/C) control at the time of a 
slowdown, and when judgment (208) is NO, it is made to shift to un-operating [ of fuel-cut (F/C) 
control ] (212) at the time of a slowdown. 

[0055] change of the rapid engine torque if it strokes, even when an engine torque will change suddenly 
like [ at the time of a slowdown fuel cut ], as it is shown in drawing 7 , before fuel-cut (F/C) control 
operates at the time of a slowdown, can carry out the until fall of the engine torque to some extent, can 
operate fuel-cut (F/C) control after that at the time of a slowdown, and according to fuel-cut (F/C) 
control the time of a slowdown is eased, and it becomes that shocking reduction is possible, and can 
[0056] Moreover, in the vehicles which carried the automatic transmission with a lock-up (it is called 
"AT"), even when lock-up control and fuel-cut control are performed simultaneously, it becomes 
reduction of engine-torque change is possible and possible to achieve coexistence with improvement in 
operability, and reduction of mpg, and is advantageous practically. 

[0057] In addition, this invention is not limited to **** 1st and the 2nd example, and various application 
alterations are possible for it. 

[0058] For example, in the 1st and 2nd examples of this invention, although the automatic transmission 
with a lock-up (it is called "AT") was explained, it is also possible to consider as a manual change gear 
(for it to be called "MT") instead of an automatic transmission. 
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[0059] Moreover, in the 1st example of this invention, although the angle of delay of the ignition timing 
was carried out by ignition-timing control means and considered as the composition which makes the 
amount of duty of an integrated-storage-controls bulb smaller than a steady-state value in the 2nd 
example, it is also possible to consider as the special composition which uses together angle-of-delay 
control of ignition timing and reduction control of the amount of duty of an integrated-storage-controls 
bulb. 

[0060] That is, when angle-of-delay control of ignition timing and reduction control of the amount of 
duty of an integrated-storage-controls bulb are performed one by one when low throttle F/C conditions 
are satisfied, and the setup time passes, fuel-cut control is performed. 

[0061] And the sequence of angle-of-delay control of ignition timing and reduction control of the amount 
of duty of an integrated-storage-controls bulb can also be changed besides a control flow of performing 
reduction control of the amount of duty of an integrated-storage-controls bulb after angle-of-delay 
control of ignition timing, at this time. 

[0062] If it strokes, by performing two control one by one, an engine torque can be decreased in two 
stages and the shock by fuel-cut control can be eased. 

[0063] Furthermore, when low throttle F/C conditions are satisfied, it is also possible to consider only 
the setup time as the special composition which decreases the amount of fuel supply gradually. 
[0064] That is, when the amount of fuel supply is gradually decreased in accordance with a reduction 
rate predetermined only in the setup time when low throttle F/C conditions are satisfied and the setup 
time passes, fuel-cut control is performed. 

[0065] When stroking and low throttle F/C conditions are satisfied, by decreasing the amount of fuel 
supply gradually in accordance with a predetermined reduction rate, an engine torque can be decreased 
gently beforehand and it can contribute to the shocking relief by fuel-cut control. 

[0066] Furthermore, when low throttle F/C conditions are satisfied, it is also possible to consider as the 
special composition in which only the setup time is slippery with clutch control, produces a state, and 
decreases an engine torque gently again. 

[0067] When stroking and low throttle F/C conditions are satisfied, by sliding by clutch control and 
producing a state, an engine torque can be decreased gently and it can contribute to the shocking relief 
by fuel-cut control. 
[0068] 

[Effect of the Invention] In the deceleration control system of an internal combustion engine which 
performs fuel-cut control at the time of the low load of an internal combustion engine according to this 
this invention as explained to the detail above Prepare the ignition-timing control means which control 
ignition timing of an internal combustion engine, and a throttle opening detection means to detect 
throttle opening is established. The idle switch which carries out ON operation when an internal 
combustion engine is idle operational status is prepared. While the throttle opening from a throttle 
opening detection means is smaller than setting opening, an idle switch is in an ON state. And since the 
control means which perform fuel-cut control were prepared when the setup time passed, after carrying 
out the angle of delay of the ignition timing by ignition-timing control means Like [ at the time of a 
slowdown fuel cut ], even when an engine torque changes suddenly Before fuel-cut (F/C) control 
operates at the time of a slowdown, the until fall of the engine torque is carried out to some extent. 
Fuel-cut (F/C) control can be operated after that at the time of a slowdown, the rapid change of an 
engine torque by fuel-cut (F/C) control is eased at the time of a slowdown, shocking reduction is 
attained, and it can contribute to improvement in operability. Moreover, in the vehicles which carried the 
automatic transmission with a lock-up (it is called "AT"), even when lock-up control and fuel-cut control 
are performed simultaneously, it becomes reduction of engine-torque change is possible and possible to 
achieve coexistence with improvement in operability, and reduction of mpg, and is advantageous 
practically. 

[0069] Moreover, it sets to the deceleration control system of an internal combustion engine which 
performs fuel-cut control at the time of the low load of an internal combustion engine. The integrated- 
storage-controls bulb which adjusts a bypass air content in the middle of this bypass path while 
preparing the bypass path which bypasses the throttle valve prepared in the middle of the inhalation-of- 
air path of an internal combustion engine is prepared. Establish a throttle opening detection means to 
detect throttle opening, and the idle switch which carries out ON operation when an internal combustion 
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engine is idle operational status is prepared. While the throttle opening from a throttle opening detection 
means is smaller than setting opening, an idle switch is in an ON state. And since the control means 
which perform fuel-cut control were prepared when the setup time passed, after making the amount of 
duty of an integrated-storage-controls bulb smaller than a steady-state value Like [ at the time of a 
slowdown fuel cut ], even when an engine torque changes suddenly Before fuel-cut (F/C) control 
operates at the time of a slowdown, the until fall of the engine torque is carried out to some extent. 
Fuel-cut (F/C) control can be operated after that at the time of a slowdown, the rapid change of an 
engine torque by fuel-cut (F/C) control is eased at the time of a slowdown, shocking reduction is 
attained, and it can contribute to improvement in operability. Moreover, in the vehicles which carried the 
automatic transmission with a lock-up (it is called "AT"), even when lock-up control and fuel-cut control 
are performed simultaneously, it becomes reduction of engine-torque change is possible and possible to 
achieve coexistence with improvement in operability, and reduction of mpg, and is advantageous 
practically. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the flow chart for control of the deceleration control system of the internal combustion 
engine in which the 1st example of this invention is shown. 

[Drawing 2] It is the schematic diagram of the system of the deceleration control system of an internal 
combustion engine. 

[Drawing 3] It is the system flowchart of the deceleration control system of an internal combustion 
engine. 

[Drawing 4] It is drawing showing the conditions of fuel-cut (F/C) control. 

[Drawing 5] It is the timing diagram of the deceleration control system of an internal combustion engine. 
[Drawing 6] It is the flow chart for control of the deceleration control system of the internal combustion 
engine in which the 2nd example of this invention is shown. 

[Drawing 7] It is the timing diagram of the deceleration control system of an internal combustion engine. 

[Drawing 8 ] the timing diagram of the 1st conventional technology and (b of an example and (a)) are the 

timing diagrams of the 2nd conventional technology about the conventional technology of this invention 

[Drawing 9] It is the flow chart for control of the deceleration control system of the internal combustion 

engine in the 2nd conventional technology. 

[Description of Notations] 

2 Internal Combustion Engine 

4 Air Cleaner 

6 Throttle Body 

8 Inlet Manifold 

10 Inhalation-of-Air Path 

10-1 1st Inhalation-of-Air Path of Upstream 

10-2 2nd Inhalation-of-Air Path of Downstream 

12 Intake Temperature Sensor 

14 Air Flow Meter 

16 Throttle Sensor 

18 Auto-cruise Controller 

20 Throttle Opener 

22 Bypass Path 

24 Integrated- Storage-Controls Bulb 

26 Exhaust Manifold 

28 Three Way Component Catalyst 

30 Flueway 

32 Reflux Path 

34 EGR Valve 

36 Fuel Injection Valve 

38 Fuel-Supply Path 

40 Fuel Pump 

42 Purge Path 

44 Canister Purge Valve (VSV) 
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46 Coolant Temperature Sensor 
48 Engine Speed Sensor 
50 Crank Angle Sensor 
52 02 Sensor 

54 Deceleration Control System 
56 Control Means 
58 Fuel Pump Relay 
60 Main Relay 

64 Shift ^enoW-vX Lock-up SCenoid Valve and Annunciator (Power Mode. O/D OFF) 

66 A/C Compressor Relay and A/C Capacitor Fan Relay 

68 Tachometer 

70 Ignitor 

72 Ignition Coil 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 6] 
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[ Drawing 7] 
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[Drawing 3 ] 
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[Drawing 8] 
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[ Drawing 9] 
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[0047] ccd^2 HiteWcfc^r, ±i&<DmmM 

[0 04 8 ] 1 HlWcfel^tJ, BfrlB#JiS*S 

t^ic^ti, i sc^)Is7<dt^-7-j ( r d u t 
[0049] rt«sai«o(sfiw^fc«s»* ? 

[0 0 5 0] ^LX, ■> h;U-b>1f^?>©xn 

* h >)ma&WBH&<k 0 4>/Jn3 < . 1^7 -f K^X 

gfe#jwaa£ u r ^ a t «K*r * . 

[0 05 1 ] i/c, CCDiS^P hJl/F/Cftfl=#flaS 
0$f B 1t$)2)^©f^ U<«fM ( AT 2 ) #H«OfclK 
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[0 0 5 2 ] H6(Ort«S«M©«iiDSS«Jt»S6a<D 

[0 0 5 3] H Otlttffl^PWA 

h (2 0 2) tSi, gXP * bJVF/Cgitt 

4HWr (2 0 4) *fTl>, C©«»t (2 0 4) ^YES© 
Ja^Ui, I SCAjl/y©f^-f'/ (TDutyj £ 

fegan-r*) «*3Effl;«<fc , 3 4>/hs< (20 6) u « 

K (20 4) #NO©tfr&CCtt, f*a-TS«2^«!»4* 
10 9 h (F/C) WfB©#^» (212) CC^trS-tt*. 
[0 05 4] ^lt, I SC^^Ofa-f^I^ 

»tfj:?)fe/jNS<-r4»a <2 0 6) ©atc % 1 sc< 

;l/^CD7^--7wm£/h3 < O/cB^^Bf^D^-f W 
B$RB (AT 2) ^gffll//c^5^©*»JWf (2 0 8) 
l\ fltfiT (2 0 8) ^YESCDig^«, ^itB$$tf4* 
? h (F/C) (2 10) iGWfStf, WW 

(2 08) 0O«^C«, »a^F«S*4* ? h ( F/ 
C) WPQ^Kl (2 12) ^«tT3i**feOr*4. 

[0 0 5 5 ] mmXmftv hH#CD<fc^tC, x 

20 >^>h;I/^^fi^TS<fc^«C<t#Tt, ia7&c^-r*n 
<, MOMHsiAy h (F/C) ffl»#ft*&S*i*«r 

WS&vm&*y h (F/C) MSP*fWbS**C±**r 

mmn&mxy h (f/o sw»«:j:4ft«ttx> 

[0 0 5 6 ] ttc o?^7^ffiStt$iia ( rA 

Tj ifc^) 4StS0/c*M«:*sC>-C, Uv9Tv7 

[0 0 5 7 ] Ajrfc. C(DmmZ±ftm 1 S^2HJ6W 
[0 0 5 8 ]F'Jx.^, C(D*?8©*iao f »2*J6tWK: 

4oi>r«, o^^Ty^*a«*ii« ( tatj th 

40 ^>o 

[0 0 5 9 ] a/c, C(D§£W(Dmi'M1MWCte<,>Xl*, 

&'Xnmmm^mt £ ^xgjmmzmft ^2^ 

1 1 sc^';u^cDf^^-^^SoM^$Wcb^»fflTa 
^sij*fiS;<b r a c t basmx$>2> 0 

[0 06 0 ] IXCI 9 hJl/F/C^ft^ffiS 

50 tmxv HHW*fT5 4>©-C*4. 
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[0 0 6 1 ] ^LX C<D£%. *'xmM<Dmft®m<o& 

[0 0 6 2 ] 3T*itf, 2 oO*U8P*IH^f ^CiCC<fc 

[0 0 6 3 ] M&C. fi^D sp b;UF/C^ff£«J£0/c 

[0 0 6 4] iru*>*>* fS*B* hiUF/C^fr^rSS 
fcjfcl> 3 1*. KSEBSfa*s«« L fc&tett . 

[0 06 5 ] s-rtitf. fsxa ? hJi/F/c^fr*?esja 

[0 0 6 6 ] MCC^/c. ffi^P^^F/CSMffi 
[0 06 7 ] 3*Tfttf. fl£*P* h^F/C^ft*?Sa 

[0 06 8] 

!M«^S«4?^«FJH«flBl*a*Ktf. *P* h;l/BBS?r« 
mis a** h«SM^60XD^ hJUHKtf 

tmic& K> > R^&'xmmmw^mc <t o r j&wwb* 
a****** h (F/o ww^ffttstiafrK:. x>^ 

> h;U***SIIK$TigfF3i*\ ^©f£te^H#*R*4 
(F/C) M»*^tt3*4Ci^r*. «ilB$ 
MB4*7v h (F/C) W»CC<feSftaRttx>5/> h;l/* 
(Z>^b«rtt« 1/ , V a v 9<Dm$&*lfet ft *) . Slit* 
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[0 0 6 9] */c. rt«(S«KI©fi^RFK:«S*4* ? HWJ 

ay h;UBBS^fS^raK<fc0fc/J>3^ii«>«:T>f F^ 
>«!■«:* 0 . loisc^Ofa- 
f* a*5E«ffi<fc *3 fc^3 < 3 -a:/d*tcK)E«FPfl* s fijft 

r. Stil^* ^ h^Oi^tC, x>v^>h;U^^^ 
f4<fc5tt£*-Cfe. (F/C)««l 
^«j3n^H?tc, x>^>h;u^**4gK*rfiT 
20 3i±, *©«K«a^«B4*^ h (F/C) fMfflJfcfMt) 
3l±^C<b^r#, »iSe#«S**^^ h (F/C) fflffldc 

a»*r ^^Spe»SB«« ( r ATj <fcfci>9> *« 

30 [0 1] CO^CD^ l SIJfcWiTS-rrtllSfllHOiiBSWp 
[112] W^HO«»^»Jt»KiB©^Xf'AO«l8ia 
[0 3] rt^M^iIB#$UiSi^HO^xf-A7n--^ 
[04] «R»*r^ h (F/C) «BSO*fr*^-rH-C* 
[05] rt^MOM3IB$$IJ® mm<D ZJAfv-b-V 

40 [06] co)§zw<Dm2mm*^fti$Mm<Dmmm 

[07] rt«MO^3IB#*Utai^gc0 

[0 8] CCD»IB©«e*a«*^U, (a) »»i©fie 
*»^>fA^t-h, (b) ttSB2©t!£3fe«ffi<D* 

[09] »2o^swcctew4rt««wo«aB#*jai 
so 2 aiih 
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